Cleavage of molybdopterin synthase MoaD-MoaE linear fusion by JAMM/MPN+ domain containing metalloprotease DR0402 from Deinococcus radiodurans.
Molybdenum cofactor (Moco), molybdopterin (MPT) complexed with molybdenum, is an essential cofactor required for the catalytic center of diverse enzymes in all domains of life. Since Moco cannot be taken up as a nutrient unlike many other cofactors, Moco requires de novo biosynthesis. During the synthesis of MPT, the sulfur atom on the C-terminus of MoaD is transferred to cyclic pyranopterin monophosphate (cPMP) which is bound in the substrate pocket of MoaE. MoaD is a ubiquitin-like (Ubl) protein and has a C-terminal di-Gly motif which is a common feature of Ubl proteins. Despite the importance of free C terminal di-Gly motif of MoaD as a sulfur carrier, some bacteria encode a fused MPT synthase in which MoaD- and MoaE-like domains are located on a single peptide. Although it has recently been reported that the fused MPT synthase MoaX from Mycobacterium tuberculosis is posttranslationally cleaved into functional MoaD and MoaE in M. smegmatis, the protease responsible for the cleavage of MoaD-MoaE fusion protein has remained unknown to date. Here we report that the JAMM/MPN+ domain containing metalloprotease DR0402 (JAMMDR) from Deinococcus radiodurans can cleave the MoaD-MoaE fusion protein DR2607, the sole MPT synthase in D. radiodurans, generating the MoaD having a C-terminal di-Gly motif. Furthermore, JAMMDR can also cleave off the MoaD from MoaD-eGFP fusion protein suggesting that JAMMDR recognizes the MoaD region rather than MoaE region in the cleaving process of MoaD-MoaE fusion protein.